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MAP A-DRAINAGE BASINS WITH ANOMALOUS CONCENTRATIONS OF MERCURY AND COPPER
AND AREAS OF WEAKLY MAGNETIZED ROCKS
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MAP B--AREAS OF LATERITE SOILS AND IDENTIFIED LATERITE RESOURCES
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MAP C-AREAS FAVORABLE FOR CHROMITE DEPOSITS

. : STUDIES RELATED TO WILDERNESS
124'00 [Beias 5). Presence of nickel values of approximately2 4,000 to 16,000 ppm and lesser

-{\ The Wilderness Act (Public Law 88-577, September 3, 1964) and related acts amounts of cobalt, chromium, and platinum-group elements in the soil.

: gm?mm;mw% ] ."--"T"J require the U.S. Geological Survey and the U.S. Bureau of Mines to survey certain areas 6). The widespread occurrence of distinctive red-brown pisolitic soils on
' RN 2R OREGON _ ___ CURRY CO e L L on Federal lands to determine their mineral resource potential. Results must be made ultramafic rocks that are known to be enriched with nickel, cobalt, and
L._,—_-l-/}" e j} 7 available to the public and be submitted to the President and the Congress. This report chromium. Occurrences are shown on map B and listed in table 1 (map shqet).
(ﬁ 4 6/ % 7 (0s707) presents the results of a mineral resource potential survey of the North Fork Smith River 7). A metallurgical process has been developed by the U.S. Bureau of Mines
V\.),-/i o;./ma“ _/" Roadless Areas in the Six Rivers and Siskiyou National Forests, Del Norte County, which is specifically designed to process the laterite deposits.

"~ ios707) o~ NORTH FORK California, and Curry and Josephine Counties, Oregon. The North Fork Smith River Factors that are unfavorable for potential resources of laterites are:
o~ J0 R;x‘ms';“f:ms Roadless Areas (05707 and 06707) were classified as further planning areas during the 1). Uniform nickel grades are probably marginal as a potential resource at
i (."' ~ } et s\ 2 Second Roadless Area Review and Evaluation (RARE II) by the U.S. Forest Service, present and may depend on newly developed floatation t.echmques. Although
N 2w Tt o "\ Webb January 1979. extraction of byproduct chromium and cobalt may help increase the value of
Y/ HahPiatea %y Mine the ore, it is not likely to materially affect the basic economics of laterite

T A Montalss SUMMARY development.
G oadl Spring Mtn 2). The relatively large content of boulders and the heterogeneity of soils greatly
S 42°00° 1 42000 6.7 S < The geologic environment of tectonite-harzburgite and basal cumulus section of the increase the complexity of handling and processing the laterite and thus
42°00 ; 42°0 ; % Josephine ophiolite of Harper (1980) along with younger silicic intrusives found within the reduce its resource potential.

: North Fork Smith River Roadless Areas suggests a potential for resources of nickel, 3). Numerous larger and higher grade laterites exist in other countries. Interest

in these foreign deposits will make future development of laterites in this
area less likely and the deposits are likely to depress local markets unless
domestic sources of strategic and critical metals are subsidized by the

chromium, cobalt, magnesium, iron, copper, mercury, platinum-group elements, and
asbestos. The potential for resources of chromium, ecobalt, and nickel is high.
Weathering of ultramafic rocks has produced lateritic soils enriched in nickel, cobalt,

chromium, magnesium, and iron. Total indicated resources and marginal reserves of Federal government.
nickel-cobalt-chromium-magnesium ore in residual deposits within the roadless areas are Areas that have favorable geologie, geochemical, and geophysical characteristics
estimated to be 16 million tons. Gasquet Mountain and 11 other properties immediately for potential magmatic podiform chromite deposits with associated platinum-group
- Craigs Creek adjacent to the area contain an additional estimated 29 million tons. Tectonite and elements are shown in map C and tabulated in table 1 (map sheet). The areas were
a1°4s5' - € 4" Mountain f - cumulate ultramafic rocks contain resources of chromite with possible associated selected on the basis of the inferred position of the boundary between tectonite and
. \;0' platinum-group elements. Total indicated chromium resources within and adjacent to the cumulus rocks, faulting, and the distribution of known occurrences of chromitite. These
i A roadless areas may be in excess of 35,000 tons (M. M. Hamilton, A. R. Buehler, and P. N. favorable characteristics are:
SowgrGo° Gabby, unpub. data, 1983). Hydrothermal activity initiated by Tertiary silicic intrusions 1). Presence of early magmatic cumulus or refractory residual phases such as
has accompanying mercury mineralization as well as copper- and cobalt-bearing chromite, olivine, and pyroxene (see geologic map of Gray and others, 1983).
magnetite veins deposited in serpentine shear zones and fractures. Magnetite veins 2). Presence of "critical boundary" between residual harzburgite-dunite tectonite
within the study area, primarily with copper and cobalt values plus associated trace gold and ultramafic cumulates in the basal part of ophiolite sequence usually
and silver, have a total of 21,000 tons of material averaging 1 percent copper and 0.05 present as a serpentinite shear zone (surrounded by dunite cumulates).
percent cobalt; an additional 29,000 tons occur adjacent to the area (M. M. Hamilton, A. 3). Presence of abundant dunite that Is the immediate host rock for podiform
R. Buehler, P. N. Gabby, unpub. data, 1983). The potential for deposits containing chromite deposits.
mercury is high to moderate in the study area. Identified resources of mercury at the 4), Presence of estimated low-grade resources of disseminated chromite.
Webb mine, adjacent to the study area, are 80,000 tons of ore averaging 5.8 Ib mercury 5). Presence of known or previously mined podiform chromite occurrences and
0 S MILES per ton. Mineral resource potentiel is low for iron, gold, silver, and asbestos. prospects.
Characteristies unfavorable for occurrence of podiform chromite deposits are:
INDEX MAP SHOWING LOCATION OF NORTH FORK SMITH RIVER ROADLESS AREAS INTRODUCTION 1). Complex faulting and shearing in areas of ultramafic rocks that prevent

tracing of units along strike and at depth.

Areas that have favorable geologic, geochemical, and geophysical characteristics
for the potential occurrence of low-temperature hydrothermal mercury resources and
copper- and cobalt-bearing magnetite resources in vein deposits are shown in map D.
The distribution of intrusive rocks, normal faults, anomalous mercury in drainage basins,
and areas of aeromagnetic lows are used to interpret areas of high and moderate

The North Fork Smith River Roadless Areas (05707 and 06707) are located in Del
LIST OF MINES AND PROSPECTS Norte County, northwestern California, and Curry and Josephine Counties, southwestern
CORRELATION OF MAP UNITS Oregon, respectively. Most of the study area lies just south of the California-Oregon
border in the Klamath Mountains geomorphic province. The roadless areas encompass
39,400 acres in Six Rivers National Forest and 950 acres in Siskiyou National Forest,

table 2 of accompanying pamphlet)

. . . . potential for mercury resources (map D). Favorable characteristics are:
¢1lmax prospect m :I- TERTIARY including most of the headwaters of the North Fork Smith River and Diamond Creek. 1). Presence of felsic intrusive rocks as potential sources for heat and hot fluids
Lost Road No. 2 prospect to leach and remobilize constituent elements of the country rock.
Lost Road No. 1 mine KJad T GEOLOGY, GE%?ggadﬂngéég}?C%Egsl;%;‘SS&%SN?FERTAINING TO 2). Presence of silicic intrusive rocks carrying chalcophile elements.
Baby Elephant mine CRETACEQUS 3). Presence of country rock with adequate concentrations of iron, cobalt, and

Pine Flat Chromite mine KJdhd L AND copper to be sources for leaching by hydrothermal fluids; ultramafic-mafic

Recent geologic, geochemical, and geophysical field and laboratory studies (Gray :
gf;:ag:gs::g:pect .y diRaRall and othe(rs, 1‘3)82, 1983; Page and other(s, 19)83; Griscom, 1983) and previous studies by ::;%c;;r:o::;;r;r fé‘;ﬁ;n fgz;x;c)i Ee i T B aiippm ettt and 1080
i Harper (1980) and Cater and Wells (1953) have contributed to defining the areal ! ° —
g;eosa:ra ':i“e = distribution of rock types and characteristics significant to mineral resource assessment 4. Enri?li?:lzjezigg ?ﬁ:ggi?é de%;ig:; air:i‘;;:r?orzmiir%io:;glclgngii?ynasys for bot
prospat Jmy in the allochthonous Josephine ophiolite. These studies show that the North Fork Smith 2 P X

Characteristics unfavorable for occurrence of hydrothermal deposits of mercury
and (or) copper- and cobalt-bearing magnetite deposits are:
1.) The range in size of all known deposits seems to be inadequate to justify
profitable development.
2.) Mercury, copper, and cobalt grades are probably adequate, but total size of
bodies are too small to be considered potential resources.

Sunny Brook Mercury mine
October Queen prospect Jab  JURASSIC
Hard Rock prospect
Discovery No. 1 and Juc
No. 2 prospect =
Earl No. 1 prospect Shear zone

River Roadless Areas are underlain largely by ultramafic tectonite that is in thrust
contact with the Dothan Formation exposed in the northern and northwestern parts of
the area. The fairly shallow-dipping ultramafic rock unit contains deposits of podiform
chromite in dunite-rich areas and has nickel-cobalt-chromium-magnesium-enriched
lateritic deposits developed on its erosional surface. No areas containing deposits of
asbestos or platinum-group metals were identified, although associated byproduct

g!imamB:d S:::S:Ctmi m }JURASSK: OR OLDER p_lati_num-g'roup elements may be extracted from chromiti‘te.s. A widespread Tertiary 3.) Alj;hough magl?et;te veins clusfier i sc_e\{eral GRS bﬁtwe.enﬂ? and (1115 ft
! Chf- omeymne T silicic intrusive event initiated extensive hydrothermal activity in the area. Numerous e e la;: t(;l %a:'hge extensw;}‘)osmve r:;a%r_)eg: ig?{:iezi :;?w Sirr&i eess
P i = Nl Sl (o g ] VS 1 T te N, . £ TN USRI s 2 Hiinanedl orospect s;licic dik&s cut shear stméctu:ez ilr; the ullt:'amafilc rocks;lthese% %ikes, oﬂgan too sn'{all to ATERS SUEEOSLE LAt there are no:targe magnelitic cep :
e AR - v, y g g 2 A M I oo ! T LEE R N e 374 show on the map, are indicated by geochemical anomalies of barium, boron, calcium, . _
' ; ﬁ::e{aﬁnir Sapsct mereury, zirconium, yttrium, strontium, and lead in stream drainages. The anomalies - dica?gdpigtfl?:l::afdol!;;nggg. related resources (coal, gas, geothermal, and uranium) was
Gopper Queen progpect DESCRIPTION OF MAP UNITS reﬂect.the Tgrtlary low-t.emperature overprinting even!;.a_nd are not in any way
0ld Doe wiae compatible with ultramafic rock chemistry.  The silicic intrusive bodies and REFERENCES CITED
Stone Corral prospect Trp RHYOLITE PORPHYRY AND ASSOCIATED FELSIC DIKES (TERTIARY) hydrothermal alteration coincide well with areas of low magnetic intensity. Mercury .
Stone Cotwal Cheonite prospect deposits and copper- and cobalt-bearing magnetite veins are closely associated with Cater, F. W., and Wells, F. G., 1953, Geology and mineral resources of the Gasquet
Eedgle Pagn, pEoRpect KJqd QUARTZ DIORITE (CRETACEQOUS AND JURASSIC) rhyolitic intrusion and alteration in the peridotite. quadrangle, California-Oregon: U.S. Geological Survey Bulletin 995-C, 133p.
Wishful Thinking prospect Goles, G. G., 1967, Trace elements in ultre.imaflc rocks, in Wyllie, P. J., ed., Ultramafic
JUdy prospect KJhd HORNBLENDE DIORITE (CRETACEOUS AND JURASSIC) CRITERIA FOR DEFINITION OF AREAS WITH MINERAL RESOURCE POTENTIAL G alr;g ;glalt)ig é'm;gsa Ng;ﬂ?:ﬁ, ':?h?z ngg aﬁszgnsﬁ 9%3521’;%?32-%010310 i
’ y ? ) ? ] 8, L » = .y b
gz‘;z;‘.’?f,‘;f,ggect o KJd DOTHAN FORMATION (CRETACEQUS AND JURASSIC) Areas that possess geologic and geochemical characteristics favorable for the North Fork Smith River Roadless Area, Del Norte County, northern California, and
Saints Airstrip prospect occurrence of nickeliferous laterites containing nickel, iron, chromium, magnesium, and Josephine County, Oregon: U.S. Geological Survey Miscellaneous Field Studies Map
Wild Finn prospect Juv METAVOLCANIC FLOWS AND SHEETED MAFIC DIKES (JURASSIC) cobalt are shown in map B and tabulated in table 1 (map sheet). The favorable MF-1423-A, scale 1:62,500, .
Unnamed Laterite prospect characteristics ares: - Gray, Floyd, Peterson, dJ. A., Carlson,.R. R., Briggs, Peter, Haffty, Joseph,.Cooley, E. E,,
Bed Lilly proapact Jgb GABBRO (JURASSIC) 1). Presence of a large ultramafic body made up of partially serpentinized and Page, N. J, 1982, Geochemical analyses of rock and stream-sediment samples
B A e W . line) harzburgite and dunite in _whlch olivine, orthopyroxene, and minor from the Ngrth Fork Smith R}Ver Roadless Area, Del Norte County, California:
Turbo prospect Juc ULTRAMAFIC CUMULATE ROCKS (JURASSIC) clinopyroxene are main constituents. Chromite typically occurs as an . U.S. Geological Survey Open-File Report 82-976, 22 p. . .
Elk Camp mine accessory mineral. : : : Griscom, Andrew, 1983, Aeromagnetic interpretation of the Josephine ultram.aflc body,
Toujours Gai mine Jpd PERIDOTITE (JURASSIC OR OLDER)--Harzburgite-dunite tectonite 2).  Present or past history of humid, subtropicel climate, near-level topography, California, in Geological and geophysical studies of chromite deposits in the
B98¢ an Associates prospect and geomorphic conditions a;_]]ow]_ng high rates of Water transport for Josep!nne peridotite, California and Oregon: U.S. Geological Survey Bulletin 1546-
Chrome X prospect chemical weathering and relatively low amounts of physical erosion needed to A-D (in press). . ) . . . .
Webb: Mercury mine ———— —~-~— CONTACT--Dashed where approximately located form lateritic rocks. . ! : Harper, G. D., 1980, The Josephine Ophiolite—remains of a late Jurassic marginal basin
Mattina U prospent _ 3). Tectonic history which promoted the preservation of laterites either by the in northern California: Geology, v. 8, p. 333-337. ; .
Four Cut prospect ———— === ... FAULT--Dashed where approximately located; dotted where inferred uniform uplifting of large relatively flat-surfaced blocks or by the Harper, G. D., and Saleeby, J. B., 1980, Zircon ages of the Josephine ophiolite and the
Low Divide No. 1 mine concentration of lateritic soils in slump or landslide deposits. : ; Lower _Coon N{ountam plutpn, western Ju;assxc belt, northwest California {abs.j:
oy e S : i b ; Copper Hill prospect —A A A A __ THRUST FAULT--Approximately located 4). Presence of deep soils produced by weathering (progressive dl_ssolutxon of Geological Society of America Abstracts with Program.s, v. 12, p. 109-110.
EXPLANATION e LUl § e 1t . Rk Zhh < i : e\ Lady Belle 82 prospect magnesium and silica) of ultramafic rocks. A complete soil profile from top Page, N. J, Carlson, C. A., Gray, Floyd, Carlson, R. A., Briggs, P., Haffty, Joseph, and
: T oA TR T 5 e Sy 3 ‘- : . ¥ Sunshine prospect es» » e=» » emmw APPROXIMATE BOUNDARY OF ROADLESS AREA to bottom includes: limonite zone, nontronite or silica zone, and saprolite Cooley, E. F., 1983, Geochemical characteristies of the North Fork Smith River
LODE MINE (PAST PRODUCTION) T N o 1500 - ; Sl S % | ) Wl N Aurora prospect zone. Roadless Areas, Del_Norte County_, California, gnd Curry and Josephine Counties,
: . 7 2, Tphe G ’ s A ) \ ; = . ‘ - Wi 7 Rty e e Oregon: U.S. Geological Survey Miscellaneous Field Studies Map MF-1423-C, scale
a8 OR PROSPECT--Commodity shown | ‘ : ‘ ‘ e Bipe Pro:pecg 1:62,500 (in press).
EXPLANATION if property has mineral resources X s \ = A ) g - by 3 . Gooch mine
3 P - 5 g ‘ d 2y : . § B Copper lake prospect
AREA WITH HIGH POTENTIAL or moderate to high potential. R S AL ‘ : A : ; e Gasquet Mountain prospect
Au, gold; Ag, silver; Cr, chromium; % - 4 — ; i B = a3 I SR 3 p‘rég; Skyline mine
FOR MERCURY DEPOSITS ] ¢ ] 3 ) ; ™ ; d ] boe np Ly v - o Judy South prospect Table l,~--Identified mineral resources in the North Fork Smith River Roadless Areas
Co, cobalt; Cu, copper; Hg, mercury : g 3 N B L : AN 9 N Judy mine [From M. M. Hamilton, A. R. Buehler, and P N,Gabby, unpub. data, 1983]
AREA WITH MODERATE POTENTIAL W A BNl y N i % g et 2 : TSN L T ? 0 :i;: :i:se:in;O. 2 mine
FOR MERCURY DEPOSITS X_  LATERITE PROSPECT WITH RESOURCES OF 4 R WA TN SIS N ' . S L 1 2@V Sl R High Plateau No. 1 mine RESoucce, , Resource
: § 0 i £~ . # b 1 ] ~ 7 G Map no. Property Type Tonnage classification Commodity and grade Map no. Property Type Tonnage classification Commodity and grade
NICKEL,COBALT, AND CHROMIUM-- A = : : 5 e ; ANl : 7 N gmame: iaterite ok . :
CHifn o ! ) ' < ; ’ i 5 . ; d 7 & e A : nname aterite prospect ickel= - i um- i i ickel= - - i i i
AREA WITH COPPER- AND COBALT-BEARING Mognesium may be recovered. Symbol 3 | 2% il v e ' - 7\ o ’ o ; g C o Tow Platesu miae (Azales Now 1) Nickel=-cobalt-chromium-magnesium laterite properties Nickel-cobalt-chromium-magnesium laterite properties
. = g S \ k 5 = WL | § £ > 3 s idge— da 1,000,000 Measured, indicated, and Ni - 0.73%, Co - 0,06%,
MAGNETITE DEPOSITS is placed in center of prospect :;f;tllezlpaic;siec;me - 1 Climax prospect g;og: ;gie:l;tesé:l;;its i e Cr 405 - ;6‘? e g:_‘ 54 Judy South Slump-block laterite 1,100,000 Measured and inferred, Ni - 0.90%, Co - 0,05%,
Dipper mine reserves prospect deposits subeconomic Crj05 = 28, Mgo - 13%
Lookout prospect 6 PFM prospect Do. 1,100,000 Measured, indicated, and Ni - 0,76%, Co - 0,068, 59 Unnamed prospect Ridge—_top laterite 25,000 Measured and inferred, Ni - 0.90%, Co - 0.05%,
DAN prospect inferred, marginal Cr,03 - 1.9%, Mo - 14% deposit subeconomic Cry03 - 2.6%, Mg0 - 8.9%
Red Wing prospect reserves
P ke : . w AL 17 s N 2 DS = o S i 2 : ‘ A= = i ‘ : SIS S ] ’ Chrome Hill mine 66 DAN prospect Ridge~top ax::d slump-. 91,000 Measured 'and inferred, Ni - 0.67%, Co - 0.08%,
- . 41°50° 41°50' & = SoR b A S e { o Y 4 =" : Flag prospect 9 DF prospect antinggus;sioze §:d 1,100,000 Heasgrec]i. and inferred, N - 0.6;‘5‘&: -oo.ogt.,n block laterite deposits subeconomic Cr;03 = 3.5%, Mg0 - 11%
) 123°55' 123950° , . 124°00 70. McCroon No. 2 and No. 3 prospect :egztsoc LEns® HEggiie L sesenyes Soits AT L] : 67 Red Wing prospect Slump~block laterite 120,000 Measured and inferred, Ni - 0.59%, Co - 0.06%,
Base fram U.S. Geological Survey SCALE 1:62500 Geology simplified from Base from U.S. Geological Survey SCALE 162500 . (Stony Creek mine) deposit subeconomic Cr,03 - 2.0%, Mgo - 8,2%
. : . . . Unnamed laterite prospect i 0 . indi i- 0,65%, = 0.04%,
Gasquet, 1951; Crescent City, 1952; ! : 0 1 I e———— LIRS Gray and others (1982) Gasquet, 1951; Crescent City, 1952; e : e g M 72. McCroon prospect prose = S?ZE;J‘Z““ 3§$§25§“k taterise g Ti:::i:g, ;:S;‘i:::id' - g:2030-6?:9t(,:°ng00-0::t n Unnamed prospect Ridge-top laterite 32,000 Measured and inferred, Ni - 0,56%, Co - 0.10%,
Chetco Peak, 1954 I S E— . — - T T TR SR Chetco Peak, 1954 e e e T e T i 73.  Vonder mime EESLEVEs deposit Shbecotn & Cra03 - 2.0%, MgO - 10%
1 5 ) 1 2 3 4 5 KILOMETERS 1 5 0 1 2 3 4 5 KILOMETERS ;g git geiardnpemil‘goz ch:spec: i Judy peospact e C 97,000 s Al AR Ni - 0,85%, Co - 0.11%, 74 Elk Camp Ridge slump-block laterite 44,000 Measured and inferred, Ni - 0.65%, Co - 0.07%,
CONTOUR INTERVAL 50 AND 80 FEET CONTOUR INTERVAL 50 AND 80 FEET %6, G prospEce block laterite deposits RabscEppaic Czz03 = 2.1%, MgO - 9.4% pegRLect SepRelt ERREmR LS Gy = 2eRK, a0 = T 4%
NATIONAL GEODETIC VERTICAL DATUM OF 1929 NATIONAL GEODETIC VERTICAL DATUM OF 1929 77. 01d Bill prospect 32 Unnamed laterite Slump-block laterite 27,000 Measured and inferred, Ni - 0.26%, Co - 0.04%, 7% ChM prospect Ridge-top and slump- 990,000 Measured and inferred, Ni - 0.50%, Co - 0.07%,
78. Blackjack mine prospect deposit subeconomic Cr,05 - 1.6%, MgO - 8.9% block laterite deposits subeconomic Cry0y ~ 2.5%, Mg0 - 10%

79. Woverine prospect

MAP D-AREAS FAVORABLE FOR MERCURY DEPOSITS AND COPPER-AND COBALT-BEARING MAGNETITE DEPOSITS MAP E-MINES AND PROSPECTS IN AND NEAR THE NORTH B omim e St 0M0  Wmwed wd e, 300 o 000 e 1ote eepertin

prospect deposit subeconomic
64 Dipper mine Land i 2,500 £ d be: i -
FORK SMITH RIVER ROADLESS AREAS 52 Gasquet Mountain Continuous-slope and 6,700,000 Measured and inferred, Ni - 0.68%, Co - 0.05%, = ch:q:litge R L ! lngertes, suboconomic £E205 B8
prospect slump-block laterite marginal reserves Cr,03 - 1.7%, MgO - 16%
deposits Mill tailings 4,100 Indicated, subeconomic Cry0; - 18%

.

MINERAL RESOURCE POTENTIAL MAPS OF THE NORTH FORK SMITH RIVER ROADLESS AREAS, DEL NORTE COUNTY, CALIFORNIA, CURRY AND JOSEPHINE COUNTIES, OREGON
By

Floyd Gray and Norman J Page and Michael M. Hamilton, Alan R. Buehler, and Peter N. Gabby
U.S. Geological Survey U.S. Bureau of Mines

Explanatory pamphlet accompanies map
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